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[57] ABSTRACT 
The invention relates to a side strut (6) for the lower 
steering arm of a three-point hitch of a tractor. Locking 
catches (24, 25) are provided to cancel the ?oating 
position which the two telescopic members (14, 15) of 
the side strut 6 may assume relative to each other. The 
catches (24, 25) lock the members via locking contours 
(29, 30) of a locking recess 28, which surround and 
secure to a locking journal (31). The two locking 
catches (24, 25) are arranged at the sides of the tele 
scopic members (14, 15). The locking catches have their ’ 
pivot axis of the articulated journal (27) the points of 
contact between the locking contours (29, 30) and the 
locking journals (31), in a locked position, positioned on 
a connecting line. The line extends parallel to the sliding 
axis (16) and through the pivot axis of the ball eye (13). 
In this way, it is ensured that the locking catches (24, 
25) and also the side strut (6), together, are not subject 
to any bending moments resulting from any tensile or 
compressive forces. 

10 Claims, 2 Drawing Sheets 
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SIDE STRUT FOR THE LOWER STEERING ARM 
OF A THREE-POINT HITCH 

BACKGROUND OF THE INVENTION 

The invention relates to a side strut for a lower steer 
ing arm of a three-point hitch of a tractor. The side strut 
has a ?rst telescopic member pivotably secured to the 
tractor and a second telescopic member pivotably se 
cured to the lower steering arm. The telescopic mem 
bers are suitable for telescopic movement relative to 
each other along a sliding axis. The telescopic action is 
cancelled by locking a blockingv element, which are 
pivotably connected to one of the telescopic members, 
interlocking with a locking element securely coupled to 
the other telescopic member. The two telescopic mem 
bers are arranged between two blocking element cheeks 
which extend parallel to each other and to the sliding 
axis. 

A side strut is known from DE-PS 27 27 131 which 
illustrates a locking element designed as a double 
bracket. The double bracket is pivotable around an axis 
which is offset relative to the sliding axis of the tele 
scopic members. The locking engagement of the engag 
ing catch between the spaced stops is also offset relative 
to the sliding axis. Furthermore, the pivot axis and the 
engaging stops are offset by different dimensions. As a 
result, additional bending moments occur if a tensile or 
compressive load is applied on the telescoped members 
in the direction of the sliding axis. On the one hand, 
these bending moments have to be accommodated by 
the locking element itself, and on the other hand, by the 
guiding means of the telescopic members movable rela 
tive to each other. 

It is an object of the invention to provide a side strut 
where the bending moments resulting from tensile and 
compressive loads are reduced to a 

SUMMARY OF THE INVENTION 

In accordance with the invention, the objective is 
achieved by designing both cheeks as locking catches 
whose pivot axis intersects the sliding axis of the tele 
scopic members. Also, the locking contours of the lock 
ing catches and the locking contour of the locking ele 
ment, in the locking condition, contact one another on 
an operating line extending through the pivot axis and 
parallel to the sliding axis. 
The advantage of this design is a greatly reduced 

bending moment per load direction. The reduction is 
largely due to the small amount of eccentricity of the 
locking catches relative to the sliding axis. If the locking 
mechanism is such that both locking catches become 
active, both in the tensile and compressive direction, 
there are no bending moments. This makes it possible to 
provide a lightweight design for the locking catches 
and the side strut. Furthermore, the guiding means of 
the telescopic members cannot bend relative to each 
other. Even if the two telescopic members are designed 
to be relatively lightweight, the telescopic action is 
satisfactory. 

In a further embodiment of the invention, the two 
locking catches are arranged so as to be pivotable inde 
pendently of each other. By arranging the two locking 
catches to be pivotable independently of each other, 
secure engagement and thus locking is achieved in all 
operating conditions. However, it is also possible to 
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2 
connect the two locking catches by a bridge in which 
the two catches can only be moved jointly. 
According to a preferred embodiment, it is proposed 

that the locking elements be designed as locking jour 
nals. The journals project in opposite directions from 
one of the telescopic members and extend radially rela 
tive to the sliding axis. The locking catches each include 
a locking recess with the locking contour extending at 
right angles relative to the sliding axis. To lock the 
telescopic members in both telescoping directions, the 
locking recess, which is designed as a slot, extends over 
the locking journal in a form-?tting way. In conse 
quence, the locking effect is achieved in both the com 
pressive and in the tensile direction. Both locking 
catches participate in the load in the tensile and com 
pressive direction. 

Alternatively, it is also possible to provide the two 
locking catches with locking recesses. Each recess has a 
locking contour which acts in an opposite telescoping 
direction. The advantage of this design is that when 
loads are applied, jamming is substantially eliminated. 
Furthermore, secure engagement occurs which ensures 
locking of the two telescopic members relative to each 
other. This solution allows the side strut to move freely 
in one direction if only one of the two locking catches 
is moved into its operating or locking position. 
According to a further characteristic of the inven 

tion, the locking recesses each run into a longitudinal 
slot of the locking catches which limit the telescopic 
movement of the telescopic members relative to each 
other. Furthermore, the parts are prevented from fall 
ing apart. 
When the locking catches are moved into the locking 

position and to facilitate engagement of the locking 
journal, the locking recess should pass through the 
longitudinal slot, via inclined running-in faces. And if 
the two locking catches are to become active in differ 
ent directions, e.g. one in the tensile and one in the 
compressive direction, the inclined running-in face 
should start from the longitudinal slot from the side 
extending towards the locking contour. 
To facilitate engagement of the two locking catches, 

it is possible for the locking recesses to be extended 
step-like and pass into the longitudinal slot. To hold the 
locking catches in the open position, in order to ensure 
free telescopic movement of the telescopic members 
relative to each other, the locking catches are each held 
and loaded in the direction of the open position by a 
spring and a tensioning member. 

If the two locking catches are to be moved jointly or 
are connected via a bridge, the unit may be provided 
with only one spring. The purpose of the spring is to 
compensate for the lifting movement carried out jointly 
by the side strut and the associated lower steering arm. 
Furthermore, the spring ensures that in all positions in 
which the lower steering arm is to assume for the ?oat 
ing position, the locking catches remain in the lifted 
position. The tension spring is followed by a tensioning 
member, for example a chain. Taking into account the 
raised positions to be assumed by the lower steering 
arm, the chain may be suspended on a holding device at 
the tractor rear end when the side strut is in the un 
locked position. v 

From the following detailed description taken in 
conjunction with the accompanying drawings and sub 
joined claims, other objects and advantages of the pres 
ent invention will become apparent to those skilled in 
the art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the invention as well as a 
side strut designed in accordance with the invention and 
arranged with a tractor are diagrammatically illustrated 
in the drawing wherein: 
FIG. 1 is a plan view of the rear of a tractor having 

a three-point hitch with a side strut. 
FIG. 2 is a side view, partially in section, of a side 

strut in accordance with the invention. 
FIG. 3 is a sectional view of FIG. 2 through line 2-2 

thereof. 
FIG. 4 is a side view of a portion of a strut with a 

modi?ed embodiment of the locking catches. 
FIG. 5a is a side view of another modi?ed embodi 

ment of a side strut with one of the locking catches 
illustrated in the locked position. 
FIG. 5b is like FIG. 5a illustrating the other catch. 
FIG. 50 is a view of 5a along line 5c—5c thereof. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The rear of the tractor 1, according to FIG. 1, is 
provided with a three-point hitch 2. The hitch, towards 
the ground, includes two lower steering arms 3 which 
are pivotably secured around articulation points or pins 
4. The free ends of the two lower steering arms 3 in 
clude coupling hooks 5. The hooks 5 are adapted to 
receive the connecting journal or catching ball of an 
implement to be connected with the tractor. 
One of the two lower steering arms 3 is supported 

relative to the tractor 1 via a side strut 6. The side strut 
6 is pivotably secured at an articulation point or pins 8. 
The articulation point 8 is positioned about an axis along 
the extension of an axis through the two articulation 
points 4. The other end of the side strut 6 is pivotably 
connected to the associated lower steering arm 3 via the 
articulation point or pin 7 as seen in FIG. 1. The articu 
lation axis of articulation point 7 is offset 90° relative to 
the articulation point 8. This offset enables the side strut 
6 to participate in the upward pivoting movements of 
the lower steering arm 3 about the articulation point 4 
and in lateral pendulum movements of the lower steer 
ing arm 3. 
The side strut 6 is designed as a telescopic strut whose 

telescopic action may be blocked. When the telescopic 
action is blocked, the side strut 6 holds the lower steer 
ing arm 3 and prevents it from carrying out lateral pen 
dulum movements. In turn, the implement attached to 
the three-point hitch does not carry out any pendulum 
movements. Such rigid lateral guidance is desirable in 
the case of accurately guided implements. For instance, 
when working rows of vegetation by using hoeing im 
plements or the like, it is desirable to prevent lateral 
pendulum movement. Furthermore, a locked position is 
required when the implements are in a lifted condition, 
e.g. in the transport position. The strut helps to avoid 
lateral swinging of the implement which would other 
wise in?uence the driving behavior of the tractor 1. 
Also, the strut helps to prevent the lower steering arms 
from catching the rear wheel tires. 

In cases where an implement is held in the coupling 
hooks, the second lower steering arm 3 is held accord 
ingly due to the ?xed distance between the two lower 
steering arms 3. The second lower steering arm is asso 
ciated with a side stabilizer 12 which, similarly to the 
side strut, is secured to the lower steering arm 3 and the 
tractor 1. The purpose of the side stabilizer 12 is merely 
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4 
to secure a preferential position, dampen vibrations and 
permit resilient movability. The stabilizer spring ensures 
return to a starting position, for instance when the side 
strut is in a ?oating position so that telescopic action is 
possible. Such a ?oating position has to be selected, for 
example, in the case of implements guided by the 
ground such as plows. 
The three-point hitch 2 also has an upper steering arm 

11. Arm 11 is pivotably secured to the rear of the trac 
tor 1 and is adapted to be connected to the upper articu 
lation point of an implement. 
The design of the side strut 6 and the way in which 

the telescopic members are locked are described in 
greater detail with reference to FIGS. 2 to 5. 
The ends of the side strut 6 illustrated in FIGS. 2 and 

3 include two connecting elements 13 and 17 which are 
secured to the lower steering arm 3 and tractor 1, re 
spectively. To enable attachment to tractor articulation 
point 8, there is provided a ball eye 13 which enables 
rotational movement and limited pivoting movement in 
all directions. The inner telescopic member 14 extends 
from the ball eye 13 and is securely attached thereto. 
The member 14 adjustably guides the outer telescopic 
member 15 in the direction of the sliding axis 16. The 
outer telescopic member 15 is designed as a sleeve. At 
the end of the member 15, positioned away from the ball 
eye 13, a plurality of plug-in bores 22 are spaced along 
and transverse to the sliding axis 16. The sliding journal 
20, which is also provided with plug-in bores 21, ex 
tends into the central axial bore of the outer telescopic 
member 15. The plug-in pin 23 is plugged into one of 
plug-in bores 21 of the sliding journal and a correspond 
ing bore of the plug-in bores 22 of the outer telescopic 
member to secure the outer telescopic member 15 rela 
tive to the sliding journal 20. The sliding journal 20 is 
followed by the yoke head 17. The yoke head 17 has a 
connecting journal 18 pivotally secured thereto by an 
articulated pin 19. Via the connecting journal 18, the 
side strut 6 is secured in the articulation point 7 to the 
lower steering arm 3, as illustrated in FIG. 1. It can be 
seen that the pivot axis of the ball eye 13 extends per 
pendicularly relative to the pivot axis of the yoke head 
13, 17 passing through the articulated pin 19. The ball 
eye 13 enables the side strut 6 to pivot in the plane of the 
drawing, whereas the yoke head 17 enables the side 
strut 6 to pivot out of the plane of the drawing. 
A locking mechanism is provided to prevent the free 

telescopic action of the inner telescopic member 14 
relative to the outer telescopic member 15. This locking 
mechanism includes two locking catches 24, 25 which 
are arranged at the sides of the telescopic members 14, 
15. The catches 24, 25 are pivotable jointly around 
laterally projecting articulated journals 27 of the ball 
eye 13. The two locking catches 24, 25 may be con 
nected to each other via a bridge 26 so that they may 
only be pivoted jointly. 
The two locking catches each include a longitudinal 

slot 32 with an upwardly extending locking recess 28. In 
the locking position, e.g. the position of the locking 
catches 24, 25 shown in continuous lines in FIG. 2, the 
locking recess 28 receives the locking journal 31. The 
journal 31 is associated with the respective locking 
catch 24, 25 and is radially secured to the outer tele 
scopic member 15. It can be seen that both the articu 
lated pin 27 and the locking journal 31 are arranged on 
a connecting line which extends parallel to the sliding 
axis 16. Towards the two sliding directions, the locking 
recess 28 has locking contours 29, 30. The locking con 
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tours 30 prevent the telescopic action of the two tele 
scopic members 14, 15 in the sense of having a shorten 
ing effect, e.g. they support any compressive loads. By 
resting against the locking journals 31, the two locking 
contours 29 prevent an extension of the side strut 6, e. g. 
they accommodate tensile forces acting on the two 
connecting ends. The two longitudinal slots 32 in the 
two locking catches 24, 25 limit the sliding movement 
of the telescopic members 14, 15 relative to each other 
in the ?oating position. In connection with the plug-in 
bores 21, 22 and plug-in pin 23, the sliding journal 20 
serves to set the basic length of the side strut 6 for a 
particular application, with reference to the distance 
between the two lower steering arms 3 of the tractor 1. 
The two locking catches 24, 25 are jointly connected 

to a spring 36 which engages the free end of the locking 
catches 24, 25 as seen in FIG. 2. The spring 36, in turn, 
is connected to a tensioning member 9 which may be 
operated by the tractor driver. The member 9 may be 
suspended in a holding device 10 secured to the tractor 
1. The length of the tensioning member 9 may be ad 
justed when suspending it so that while the lower steer 
ing arms 3 are lifted and lowered, a tensile force is al 
ways applied to the locking catches 24, 25 via the spring 
36. The force of the spring holds the side strut in the 
released position as illustrated in FIG. 2. In view of the 
dimensions of the longitudinal slot 32, an axial adjust 
ment of the two telescopic members 14, 15 relative to 
each other is possible. During adjusting, the locking pin 
31 is positioned in the longitudinal slot 32 of the two 
locking catches 24, 25. 

In the case of the embodiments according to FIGS. 2 
to 4, the two locking catches 24, 25 are connected to 
each other via a bridge 26. In these embodiments, both 
locking catches accommodate both compressive and 
tensile forces acting on the connections of the side strut 
6. 
The embodiment illustrated in FIG. 4 deviates from 

that shown in FIG. 2 in that an extension step 35 is 
provided between the locking recess 28, with the lock 
ing contours 29, 30, and the slot 32. The step 35 facili 
tates the transfer of the locking catches 24, 25 from the 
released position into the locked position shown in FIG. 
4. When the locking catches 24, 25 are transferred into 
the locked position, under the in?uence of their own 
weight, they have to take advantage of the coinciding 
positions which happen to occur during the telescopic 
movement in order to achieve engagement of the lock 
ing recess 28 via the locking journal 31. 

In the case of the embodiment of FIGS. 5a through 
5c, the locking catch 25 accommodates only compres 
sive loads whereas the locking catch 24 accommodates 
only tensile loads. An inclined running-in face 33, 34 is 
provided between the longitudinal slot 32 and the look 
ing recess 28. In the case of the locking catch 24 accom 
modating tensile forces, FIG. 5a, the inclined running 
in face 33, starting from the longitudinal slot 32, points 
to the locking contour 29 accommodating tensile forces. 
However, in the case of the locking catch 25, the run 
ning-in face 34, starting from the longitudinal slot 32, is 
arranged towards the locking contour 30 accommodat 
ing compressive forces. The inclined running-in faces 
33, 34 simplify the transfer of the locking catches 24, 25 
into the locking position. Both locking catches 24, 25 
are adjustable via a joint tension spring 36, as explained 
in connection with FIGS. 2 to 4. However, in the case 
of the embodiment as shown in FIG. 50, it is also possi 
ble to load each of the locking catches 24, 25 by a spring 
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6 
36, 37. Equally, it is possible to provide independent 
tension members to achieve a further locking variant 
where both locking catches 24, 25 may be actuated 
jointly or independently. In the case of this variant, it is 
possible, for example, to transfer the locking catch 24 
into the open position by applying a force to the tension 
member loading the spring 36. The force causes the 
locking catch 24 to pivot upwards about the articulated 
journal 27 so that, with reference to the locking catch 
24, the locking journal 31 is positioned in the longitudi 
nal slot 32. In consequence, the locking catch 24 would 
permit an extended position, whereas the engaged look 
ing catch 25, via its locking contour 30, prevents the 
side strut 6 from being shortened, e.g. it prevents the 
two telescopic members 14, 15 from being inserted, but 
on the other hand, it permits an extension as a result of 
the inclined running-in face 34, which is not prevented 
from movement by the locking catch 24. 
While the above detailed description describes the 

preferred embodiment of the present invention, the 
invention is susceptible to modi?cation, variation, and 
alteration without deviating from the scope and fair 
meaning of the subjoined claims. 
What is claimed is: 
1. A side strut for the lower steering arm of a three 

point hitch of a tractor, comprising: 
a ?rst telescopic member having a pivot axis and 

adapted to be pivotably secured to the tractor 
about the pivot axis; 

a second telescopic member adapted to be pivotably 
secured to the lower steering arm, the telescopic 
members being suitable for telescopic movement 
relative to each other along a sliding axis; 

a locking mechanism for prohibiting said telescopic 
movement, said mechanism including a pair of 
locking catches pivotally coupled with said ?rst 
telescopic member about a pivot axis distinct from 
said ?rst telescopic member pivot axis, each lock 
ing catch having a locking recess for receiving a 
locking element, said locking elements extending in 
opposite directions from the second telescopic 
member and extending radially relative to the slid 
ing axis, and said locking catches pivot axis, look 
ing recess and locking element, in a locked condi 
tion, being located on a line extending through the 
?rst telescopic member’s pivot axis and parallel to 
the sliding axis such that the locking catches and 
strut are substantially prohibited from bending 
moments and each said locking recess including at 
least one locking contour, said locking recesses 
each run into a longitudinal slot of the locking 
catches, said slot limits the telescoping movement 
of the telescopic members relative to each other. 

2. A side strut according to claim 1, wherein said 
locking catches are arranged so as to be pivotable inde 
pendently of each other. 

3. A side strut according to claim 1, wherein said 
locking elements are designed as locking journals and 
each said locking recess includes a pair of locking con 
tours. 

4. A side strut according to claim 3, wherein said 
locking contours extend at right angles relative to the 
sliding axis. 

5. A side strut according to claim 3, wherein for 
locking the telescopic members in both telescoping 
directions, the locking recess is designed as a slot which 
?ts over the locking journal. 
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8. A side strut according to claim 1, wherein the 
6- A Side Strut according to Claim 1, wherein Said locking recesses have astep-like extension and pass into 

. _ _ _ _ _ the longitudinal slot in this condition. 

locking recesses, via an 1nc11ned runmng-in face, pass 9_ A side Strut according to claim 1’ wherein Sal-d 
5 locking catches are each held and loaded in the direc 

tion of an open position by a spring and a tensioning 
member. 

10. The side strut according to claim 2, wherein said 
inclined running-in face starts from the longitudinal slot locking contours face in °PP0$ing telescoping direc' 

10 tions. 
from the side extending towards the locking contour. * * * * * 

into the longitudinal slot. 

7. A side strut according to claim 6, wherein said 

15 

25 

35 

45 

55 

65 


